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• τC u +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• τL u +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@>  
' +(# / 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τN τC τL τR
τN τN τL τR τC
τC τR τC τN τL
τL τC τR τL τN
τR τL τN τC τR
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9 R4 3&2 & D &.
τ1C 21 ?(# +2# $& (1, 2)#   τ
1
C [1] = 2  τ
1
C [2] = 1 









, X ∈ {N,C,L,R}, age ∈ Q4i+1 .
 < ' 62(# / +$.  + +0  i  i + 1 0.8
. 
&(# +(
(τ iX  τ
i
Y ) = τ
i
Z , &. 0 X,Y, Z ∈ {N,C,L,R}.



















e1 ◦ ag2e2 )].
&&(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(τ i+1X  τ
i+1
Y ) = τ
i+1
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 D ( &. τ iC \&2 (e1, e2) 6++ Q4i ?6] $&
& D   /# / (age1 , a
g
e2) ? $&2 & D &. τ
i+1
C  Q4i+1 &.
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]- 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 2  ΩA
A = (NI,J , fν , 0, LAST, a, b),
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 RI4 #  \ +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\&2 qa, qb ∈ Q4I 6] $& & D  τIC ∈ RI4 
2 ?1 ν : GI,J → NI,J &]-2 ?62 ?2 
\&2 (qa, t) ∈ GI,J # / t .&.. 22 &2 &2   TJ  +&2
ν((qa, t)) = 0 j2 +2 \&2 (qa, t′) = f((qa, t), (qa, t))# 6( t′ u \ &8
]- ! +. & +" &  TJ  +&2 ν((qa, t′)) = LAST  
 &( \&2 GI,J +&2 +6&(2 ?62   +8
& ν +6&. &( # /?  0, LAST & 621(
+22 ++( &(  &(.  TJ  
j72 + ?1 ν  2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1 A 6 |NI,J |2
&?/0 2A
A = {(NI,J , 0, LAST, fν, a, b)|a, b ∈ NI,J}.
22  6&/0 \&2 ++ GI,J A ga = (qa, r)  gb = (qb, r)#
6( r u (  TJ  
H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 6&/  +\2# & +22 Π 1 +.# 
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0 2
Aab = (NI,J , 0, LAST, fν, ga, gb) & Aba = (NI,J , 0, LAST, fν, gb, ga).
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Υ = {t[i, k]|t ∈ TJ , 0  i  k  s},
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 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 8
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 GI,J # &# /
- & t[i, k] ∈ Υ# # / j ∈ t[i, k]q
Q" &. 1 t ∈ TJ 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0 0 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 &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^XLONa Od OZTPKRJM# TVMLS DD[uD@D# <[F[ 
mBn OOb h x XVNVGKLNRVKROJS Od TPSX8WOcJ ZVGXRJLS RJ KLNZS Od KRZL8QOPJWLW
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